Understanding 401(k) Plans
Historically, defined benefit plans have been designed to promise a specified stream of benefits at retirement with the employer bearing the investment risk. The employer must cover any shortfall if investment earnings cannot meet the obligations of the plan. By contrast, defined contribution plans let employees contribute a portion of their pre-tax income to a retirement savings account while giving them some discretion over the way the funds are invested.
However, with defined contribution plans, employees bear all of the investment risk of the portfolio.
In the United States, retirement investing has moved towards defined contribution plans and away from defined benefit plans. Currently, the most popular types of defined contribution plans in the United States are 401(k) plans (offered by private employers such as publicly traded companies), 403(b) plans (offered by non-profit entities such as universities), and 457 plans (offered by state and local governments), and several types of individual retirement accounts (IRAs). Each type of plan is governed by somewhat different rules, and we focus on 401(k) plans and Roth IRAs.
The Evolution of 401(k) Plans
Laws governing the establishment of 401(k) plans took effect in the United States on Table 1 plans, normal withdrawals can be taken after age 59½, but must begin by age 70½. Since contributions to a Roth IRA are permitted even if an individual is contributing to an employer sponsored plan, many individuals find it advantageous to coordinate their contributions to both a Roth IRA and, for example, a 401(k) plan.
Certain restrictions and limitations do apply to Roth IRAs. Annual contributions are limited to $3,000 for participants until age 50 and to $3,500 after age 50, and may be reduced or even eliminated depending on one's income level and federal income tax filing status. As an individual's modified adjusted gross income rises, the permissible annual contribution falls. The contribution limit also depends on the contributions made to other retirement plans. Recent 5 legislation prohibits rolling over contributions made to a Roth IRA into either a 403(b) or a 457
plan. Rollovers into other defined contribution plans such as a 401(k) plan are at the discretion of the plan's sponsor and strict accounting is required with respect to pre-tax and after-tax contributions. This detailed accounting requirement could effectively deter employers from permitting Roth rollovers.
The tax advantages associated with these retirement savings accounts can be large.
Equation (1) gives the terminal value of a fully taxable portfolio (TV T FT ) worth P 0 before taxes at time t=0, assuming that the portfolio earns a return of r before taxes in each period, is taxed at an annual rate τ, and the investment period is over a period of T years. Note that it is also assumed that the initial investment (P 0 ) is taxed at a rate τ 0 . Equation (2) gives the terminal value of a similar investment in a portfolio allocated to a Roth account. The initial investment is taxed at the same rate as the taxable account and the before-tax return is identical. However, the earnings on the investment escape tax in a Roth IRA. Equation (3) gives the corresponding terminal value for an investment in a 401(k) account. Unlike the fully taxable account and the Roth account, the initial investment in a 401(k) plan escapes taxation initially, but monies are taxed when they are withdrawn at time T.
Equations ( In this case, the 401(k) plan yields the greatest terminal value ($15,207). If, however, the tax rate at withdrawal increases to 40%, the Roth IRA becomes a more tax efficient investment with the corresponding terminal values of $4,240, $14,121, and $13,035. This illustrates the critical importance of the relative tax rates. Krishnan and Lawrence (2001) develop the concept of a break-even terminal tax rate and show that for terminal tax rates above break-even, the Roth IRA is better, but if the expected tax rate at withdrawal is below this break-even rate, then the 401(k) plan is better. Krishnan and Lawrence also show that this break-even rate is a decreasing function of the investment return, the investment horizon, and the tax rate on fully taxable investments. For all positive investment returns, however, the break-even rate is below the current tax rate.
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Investment Factors
A defined contribution plan such as a 401(k) plan is simply a label attached to an investment that has the benefit of preferential tax treatment. Therefore, investors in these plans face the usual investment considerations, and determining the appropriate plan entails evaluating not only the above benefits and restrictions, but also the plan's risk and return characteristics.
The recent retirement account losses experienced by the employees of companies such as Enron One way to reduce the risk associated with any financial investment, including 401(k) plans, is diversification.
Academic researchers and investment professionals have explored two forms of diversification -across assets and across time. Modern portfolio theory shows that, as long as assets are not perfectly correlated, then risk can be reduced by investing across different assets (hence the term, diversification across assets). As assets are not perfectly correlated, the overall risk of one's portfolio is reduced since the price of stocks tends to change in a different way in response to changes in the economy. In addition, Merton and Samuelson (1974) and Samuelson (1990) show that the risk associated with a specific firm (called firm specific risk) is minimized by diversifying across different assets. It is tempting to overlook the need to diversify within a 401(k) plan, especially if an employer matches the employees' purchases of company stock.
Investment professionals typically suggest that the benefits of diversification across assets occur when a portfolio consists of at least ten to fifteen different stocks. As different assets are added to the portfolio, the benefits associated with diversification increase. However, these benefits increase at a decreasing rate.
Another form of diversification sometimes advocated by investment professionals is diversification across time. Supporters of this form of diversification argue that buying an asset and holding it over a long period can reduce the risk of that investment. Specifically, some 8 advocate that for a long investment horizon (ten or more years), diversification across time can serve as an effective substitute for diversification across assets. Gunthorpe and Levy (1996) show that while diversification across time may sometimes stabilize returns, it does not serve as a substitute for diversification across assets. These limitations reduce the advantages of a 401(k) plan from the perspective of both the employer and the employee. This is because the 401(k) plan provides a mechanism for the employer and the employee to minimize their combined tax burden. In the numerical examples above, the differences in values -all due to tax savings --between the terminal values of the 401(k) contribution and a fully taxable investment (per $1000 initial investment before taxes) is $9,460 if the terminal tax rate is 30%, and a still healthy $8,795 if the terminal tax rate is 40%.
All else equal, an employer who offers a 401(k) plan can reduce his wage expenses by the present value of that amount, while leaving employees equally well off. Alternatively, the employer can increase his wages paid by that same amount, making his employees better off, while maintaining his own wealth level. Labor market competition determines the ultimate sharing of the tax savings.
Viewed in this context, restrictions on investments limit this combined tax reduction.
The most obvious example is the annual contributions limitation. If limitations on contributions were relaxed, then the joint tax savings for the employer and employee could increase. Other restrictions, though, also reduce the possible tax savings. First, restrictions on investment options or portability impose a penalty in the form of reduced diversification and liquidity, respectively. For example, inadequate diversification reduces what economists call the riskadjusted rate of return. A well-diversified portfolio with an expected return of 5% might be as highly valued as an imperfectly diversified (and therefore riskier) portfolio with an expected return of 7%. Second, because these restrictions reduce the benefits of a 401(k) contribution, employees may contribute less. This reduces the total tax savings still more. (2004) and Domian and Racine (2002) show that the key is that plan participants can circumvent investment restrictions by tailoring their total portfolio. By following strategies such as these, employees and employers can regain some of the joint tax savings that might otherwise go uncaptured.
Limiting the Damage
The Future Altig and Gokhale (1997) 12.4%) or a benefit reduction on the order of 25% would have been necessary even as early as 1999 in order to place the program on sound financial footing. Gokhale believes that these estimates are, if anything, too small, because they use optimistic estimates of longevity and of growth in labor productivity. Moreover, delays in introducing reforms only exacerbate the problems. Altig and Gokhale (1997) propose augmenting the present system with a privatized system of 401(k) pension plans, and phasing out entirely the existing Social Security program, beginning with workers older than about 32 years of age. Such a major political step is more likely to be possible if the voting public becomes more familiar with 401(k) plans.
Summary
Retirement savings plans are trending toward defined contribution plans versus defined benefit plans. Dissatisfaction with defined benefit plans and questions regarding the sustainability of Social Security point to increased interest in 401(k), 403(b), 457 plans as well as Roth accounts. The risk associated with each depends on the parameters established by the plan sponsors as well as the future tax rates plan participants expect to pay. To maximize return and minimize risk, retirement savings should be viewed in a total portfolio context. As such, it may be appropriate to combine different plan options. For example, investors might choose to contribute both to an employer sponsored 401(k) plan and a Roth account. Issues relating to estate planning should also be considered in determining one's choice of retirement plans.
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